Introduction
A fracture is dissolution of bony continuity with or without displacement of the fragments. It is always accompanied by soft tissue damage of varying degrees, there are torn vessels, bruised muscles, lacerated periosteum, contused nerves [1] . Trauma is the most frequent cause of fractures [2] .Fracture management focuses mainly on restoration of function and physical integrity with the minimum deformity of bone. Different internal and external fixation methods may be used to fix long-bone fractures in calves.Coaptation cast [3] , [4] transfixation pinning [3] , [5] intramedullary pinning [6] , bone plates and intrafragmental compression screws [3] are used for fracture treatment. In Bangladesh most of the farmers have no facility for modem treatment for their livestock. In addition, many farmers cannot afford the cost of treatment. Under the circumstances, it is essential to treat the fracture economically with success. Sometimes the fracture cases are treated using external fixation by plaster of paris bandage alone or in combination with wooden or metal splints is normally practiced and the success of treatment is rarely documented.The art of stabilizing fracture fragments is essential for modern surgery and orthopaedic surgery has increased in complexity in terms of stabilizing materials or implants. The choice of implant materials and the techniques of using them are prime factors in the restoration of continuity and functional strength to the fractured bone during the healing process. Various immobilizing methods provide different mechanical environments and further affect healing. Lack of availability and sustainability of suitable implants for internal fixation of the fractured long bones of animal is an analogue constraint of orthopedic surgery in ruminants in Bangladesh. Although fractures are common affections in large animals [7] , the available literature lacks detailed data about prevalence and classification of fractures in calves. Ruminant orthopedics is poorly understood so far because of a lack of comprehensive studies on fracture. Moreover, there is limited number of studies of the use of wire suture in calves.Therefore, the objectives of this study was to investigate the frequencies of fractures in calves along with to evaluate the outcomes of fracture treated with different method in field condition.
II. Materials And Methods
The research work was conducted at the Department of Surgery & Obstetrics, and Veterinary Clinic, Bangladesh Agricultural University (BAU), Mymensingh, from August 2011 to October, 2012.
Study Population
Eighteen calves with the complaint of fractures (20 fracture cases) due to automobile accident were included in this study. Age of calves ranged from day 8 to 2 months with body weight 20-35 kg. Among 18 calves, 12 were males and 6 were female. All calves were free for other concurrent neurologic, metabolic or infectious diseases. Besides, to observe the occurrence of fracture, surgical patient came to the Veterinary Clinic, BAU, Mymensingh, from January 2008 to November 2012, were also recorded.
2.2Diagnosis of Fracture
Open fractures were notified instantly after physical examination of fracture site. For closed fractures, type and position were diagnosed through physical and radiological examinations.Signs observed during physical examination werehematoma and contusion, laceration in case of open fracture, abnormalities of positioning,the displacement of bone fragments that produced deformity in limb shortening, referred to as overriding or separation of the fragments, calves were unable to bear weight elevated temperature etc.Radiographic examination was performed by portable x-ray machine.
Treatment of fracture
Among 20 fracture cases, 8 fractures in 8 calves were treated by closed reduction and external fixation by using bamboo splints and plaster of Paris. Twelve fractures were treated by open reduction and internal fixation using stainless steel wire (18 Gauze)suture.
Close reduction and external fixation
After proper apposition by extension and counter extension (traction),four splints ( Figure 1a ) were placed around the fractured part, first splint was placed on the fracture site after even rolling with gauze, and then another 3 splints were placed in other three sides in a same manner. After soaked with Luke warm water, Plaster of Paris was applied (Figure 1b) over the bandage for immobilization of the fractured limb (Figure 1c) . The cast was reinspected after 2 weeks and the cast was removed after observing the weight bearing capacity of calves. 
Open reduction and internal fixation 2.3.2.1 Surgical procedure
The animal was sedated with Xylazine Hydrochloride 2% (Rompun ® Bayer, Leverkusen) @ 0.05mg/kg body weight and local anaesthesia was performed with 2% Lignocaine Hydrochloride (Jasocaine ® , Jayson Pharmaceuticals Ltd., Bangladesh).A tourniquet was tied over the operation site.Operation side was prepared antiseptically. After opening at fracture site, fractured bones were placed in apposition by classical method of reduction (extension, counter extension and manipulation). Internal fixation was performed by using wire suture (Figure 2a ).In case of oblique fracture, fractured fragments were tied together with full circlage stainless steel wire (Figure 2b ). For full circlage suture, the wire was wrapped around the bone by applying equal tension on both sides. Then two ends of wire were united by twisting the two ends.In certain cases hemicerclage wire suture was used for proper alignment of fracture fragments. Bone drill was used to insert wire suture and knots were applied tightly to avoid slip the wire (Figure 2c ).Both fullcirclage and hemicirclagesutures were placed according to the techniques described by [8] .Modified Thomas Splint ( containing Pheniraminemeleate was used in intramuscular route.The animals were kept in rest with limited movement.was allowed.Follow up of the cases was done. Periodical radiographic assessment (at 15 day, 30 day and 60 day of post-operation) was carried out to evaluate reduction and alignment of bone fragments, and callus formation and complications, if any.
III. Results And Discussion
The study was undertaken to evaluate the feasibility of a simple, inexpensive model of internal fixation with wire suture in calves. In addition, a retrospective study was done on total surgical cases in ruminants presented in the Veterinary Clinic, BAU, Mymensingh,from January, 2008 to November, 2012, to observe the occurrence of fracture cases in animals. Data are presented in Figure 5 .We also studied the occurrence of fractures in and we observed that occurrence of fracture cases was higher in calves in comparison to adult cattle and goats. For this study, 20 fracture cases in calves resulted from automobile accidents were included among which, 2 were open and 18 were close fractures. There were 4 transverse fractures and 16 oblique fractures confirmed by clinical examination and radiography.Ten of these calves were with tibial fracture, 5 calves with fracture of femur ( Table 1) . Eight fractures was corrected with closed reduction and external fixation with plaster of Paris and open reduction and internal fixation using wire sutures were used to treat twelve fracture cases in calves. During the study period, fracture cases were treated firstly with close reduction and external fixation with plaster of paris. Two calves were cured among 8 calves, 3 died due to severe infection. Moreover, 3 calves returned to Veterinary clinic with non-healing symptoms and were subjected to perform open reduction and immobilization. After incision in the fracture site we observed necrotic tissues, blood clot and damaged muscles with serosanguinous exudates (Figure 6 a) Nine calves showed a satisfactory result after using wire sutures. Proper reduction and alignment of fracture ends were noticed in all the calves immediately after the fracture stabilization.All calves showed good weight bearing in the immediate post-operative period (Figure 8a ).Severe pain was noticed for first 2 postoperative days in all calves, which gradually lessened and subsided by 14 th postoperative day in almost all calves. The fixators applied to different bones were well-tolerated, and the animals could lie down, stand and walk freely with the fixator without any problems after 60 days (Figure 8b ).Weight bearing, however, slightly reduced in the inflammatory period and showed improvement after about 4 weeks. The healed fracture is mainly defined as a clinically acceptable fracture union without deformity and effect on gait, while no healing was defined as an unacceptable fracture union with deformity affecting the gait or no union at all.Post operative radiography confirmed that bone fragments were well maintained until healing occurred and radiograph showed negligible callus and a radioluscent line (less remarkable radiolucent area) at 60 days( Figure 9 a and b) . There was no periosteal reaction around the wire suture at the fracture site.No exudation was observed at surgical site in any calves during removal of suture.There was no detectable lameness by 60 th day in 9 animals. Fracture is one among the common orthopaedic affections encountered in domestic animals and pets [9] , [10] and trauma is the most frequent cause of fractures [2] [11] . The most appropriate information regarding fracture in calves is very scanty. Therefore, a retrospective study was done on total surgical cases in ruminants to observe the occurrence of fracture cases in animals. We found that occurrence of fracture cases was higher in calves in comparison to adult cattle and goats. After confirm diagnosismost of the fracture cases were in tibia and were oblique fractures. [9] and [12] found high incidence of oblique fractures. References [11] , [13] have stated that most of the fractures are seen in tibia, metatarsal or metacarpal bones, which have less muscle covering. The goal of fracture repair is to establish rigid fixation and perfect alignment of the bone to allow both timely and maximized return to function of the affected area. To date, very little information is available regarding the relative frequency fractures in calves and success rates of treatment and there has been no consensus on the fixator and implant that can provide the most suitable conditions for fracture healing.
Therefore, the present study was planned with the objectives to evaluate wire suture as internal fixation techniques for the correction of long bone fracture and to compare the outcomes with that of conventional cast. In our study, splint and cast of plaster of pariswere used for close reduction and external fixation. The outcome was worse for fractures due to automobile accident and was associated with delay healing in most cases. However, conservative treatment of long fractures is rarely successful. Fractures resulted from automobile accident is accompanied with blood clot, contusion, damaged soft tissue, serosanguinous exudate under the intact skin. Gross displacement of the fragments, extensive stripping of the periosteum and injury to adjacent tissues are typically seen. Such injuries are extremely difficult to maintain in alignment with the use of initial skeletal traction and application of a cast like plaster of Paris. These fractures are generally not amenable to conservative repair. Open reduction and stabilization is usually performed and is successful if basic principles of repair are used. Internal fixation technique with wire suture was selected in the present study, because calves have relatively small soft tissue masses surrounding bones, and the simplicity of the techniques. Proper reduction and alignment of fracture ends were noticed in all the calves immediately after the fracture stabilization. Most of the calves showed good weight bearing in the immediate post-operative period and could lie down, stand and walk freely with the fixator without any problems after 60 days.
There have been reports of the use of wire suture in the form of fullcerclage and hemicerclage system in the treatment of fractures in dogs [8] . We are unaware of the data regarding use of wire sutures in calves. Full cerclage wires can be used in long oblique fractures, spiral fractures, or in fractures that have longitudinal cracks. The wires are used most easily in middiaphyseal locations where the diameter of the bone is most constant. In this study, the fixation system was assembled in accordance with type and position of fracture, to minimise the potential failure rate of the operation. Stainless wires of small diameter can maintain rigid fixation with minimum traumatic effect [14] . After a trial period with closed fractures, the concept of stabilizing complete fractures with stainless wires proved to be sound. To provide sufficient stability and to avoid angulation, additional external support was necessary. So, modified Thomas splint was used along with wire. Compared with cats and dogs, calves live in relatively dirty surroundings and have almost no ability to groom themselves [14] . In this respect, modified Thomas splint is easy to set and clean, and makes it possible to dress the limb if necessary, during the postoperative period. We noticed severe pain and lameness for first 2 postoperative days in all calves, which gradually lessened and subsided by 14 th postoperative day in almost all calves. This finding was in agreement with the findings of [15] and [16] who stated that pain and grades of lameness during postoperative days gradually decreased with fracture repair. Weight bearing capacity was also observed by self trying capacity with or without the help of Modified Thomas Splint.
Depending on the species, complete remodeling takes a few months to a few years, during which the fracture site will remain radiolucent compared with the intact cortex [17] . We did not observe the degrees of periosteal reaction as we could not perform radiograph of all fractured bone. Reference [18] have stated that moderate periosteal reaction is present at healing site in most of the calves and have been due to the in stability at the fracture site leading to excess callus formation. We did not observe complications in nine calves treated with open reduction and internal fixation in our study and it can be reported that the prognosis of fractures is satisfactory in most of the calves. Treatment type specially, fixation type (internal, external) have marked effects on complications involving improper fracture healing, infection, damage of soft tissue structures, or chronic lameness. Angular deformity, non-union and osteomyelitis reduce the success rate of fracture treatments in comminuted, open and infected fractures [14] , [19] .
IV. Conclusion
From our experience, internal fixation with flexible wires did not seem to have any adverse effect on the final results, but actually contributed to a superior result. Open reduction and internal fixation with wire suture could be a good technique for the management of long bone fractures in calves.This procedure is a safe method for stabilizing complete fractures in calves. It does not require complicated instrumentation and it can be learned easily by theorthopaedic surgeon. Moreover, precise histopathological study is required to observe the effect of wire on the tissue reaction and on the normal histochemical parameters in calves. In addition, regular monitoring by radiography should be ensured to observe the wire in situ.
